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infrequent, as shown by localized areas of fibrosis and
calcification. Occasionally complete calcification of the
kidney and ureter may occur (Fig. 5 on Plate).

Treatment
In the early stages of infection-that is, before the

urinary symptoms have become obvious-the child should
be treated in a sanatorium, preferably at first in bed.
A cystoscopic examination may be made to see whether
there is any evidence of early spread to the bladder, and
the ureters may be catheterized to see whether one or
both kidneys are infected. A ureteric pyelogram is cer-
tainly inadvisable in an early case for fear of possibly
spreading the disease, and an intravenous pyelogram,
though harmless, is not likely to be of value.
The urine must be examined at regular intervals micro-

scopically and an attempt made, from the number of
organisms and pus cells present, to estimate whether the
disease is progressing. When the disease is advanced and
unassociated with other active lesions nephrectomy should
be done provided that no tubercle bacilli are found on
ureteric catheterization of the other kidney and that renal
function is good. Even if the second kidney is infected,
but pyelography shows that the lesion is small and the
function is found to be satisfactory, I think a nephrectomy
may be well worth while. I have seen the most remark-
able improvement in health after operation in such a
case, possibly sufficient to enable the slightly damaged
kidney to heal. Certainly life may be prolonged, and in
any case without operation the end is inevitable.

If it is impossible to pass ureteric catheters owing to
the inflammation of the bladder, it may be possible on
clinical and pyclographic evidence to decide that one
kidney is disorganized, while the other is normal, or
nearly so.
When tuberculosis of the kidney is associated with

other active tuberculous foci, such as spinal caries or
other bone lesions, before operation is undertaken the
general condition of the child must be carefully con-
sidered, and whether the renal or the bone lesion is the
more active and important-not by any means always
an easy question to decide.
On the whole the outlook after nephrectomy is pretty

good, and it is surprising how rapidly a tuberculous
bladder may recover and tubercle bacilli vanish from the
urine once the damaged kidney is removed. In five of
my own cases where a kidney was removed, the youngest
being 9 years old, three recovered rapidly and the urine
was free from tubercle bacilli in two or three months.
Two of the successes were advanced cases, one with a
good deal of bladder involvement.

F., aged 9 years, admitted with pyuria and occasional
haematuria. Frequency of micturition, hourly, no pain.
General condition fair, right kidney easily felt.
Cystoscopy.-Bladder held three ounces. Base much in-

flamed, numerous tubercles, especially round right ureter;
ureteric bar much swollen and several small ulcers present.
Left ureteric orifice retracted and oedematous. Catheter
passed easily on left side, but only three inches on right.

Urine cleared rapidly after nephrectomy and general con-

dition improved greatly. Five months later Fr N 6_; no

tubercle bacilli found on inoculation of guinea-pig. One year
later, bladder normal on cystoscopy. Guinea-pig test negative.
The other two cases improved very greatly in health;

one of these I heard had relapsed six years later, and the
other is too recent to say more than that there has been
a very great improvement in health. The boy is putting
o3 weight rapidly, and five months after operAtion the
bladder capacity has increased from about one ounce to
four ounces, and he can now hold his urine as long as
four -hours,- whereas before operation his -frequency was
about half to three-quarters of an hour.

Summary
1. Tubercle of the kidney occurs at any age from

infancy onwards.
2. It is haematogenous in origin, and is primarily

bilateral in every instance.
3. In the early stages is without symptoms and can

only be discovered by microscopical examination and
inoculation of a guinea-pig.

4. It may not develop or give any signs or symptoms
for many months or even years.

5. Many of these early infections become cured.
6. It is comparatively common in association with bone

and joint tuberculosis.
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SURGERY OF THE PANCREAS *
BY

HAROLD UPCOTT, F.R.C.S.
HIONORARY SURGEON, HULL ROYAL INFIRMARY

The more acute forms of pancreatitis have long been
admitted to the domain of urgent surgery, but it is
becoming clear that the disease has many degrees of lesser
severity for which it may be wise to modify our treat-
ment. Recently also the pancreas-like those other
glands of supreme importance to health, the parathyroid
and adrenal-has come within the range of surgery of
the hormones, and it is desirable that we should survey
the limits of our art in this field. Wounds of the pancreas
I will not consider, since they are usually overshadowed
by injury to the surrounding parts, but the surgeon need
not despair even if the organ is completely divided, as
patients have recovered after suture of such injuries.
Crushes and contusions of the pancreas will be referred to
only in their connexion with pseudo-cysts.

Acute Pancreatitis
Numerous experiments have been devised in the attempt

to explain the pathology of this dramatic disease, and,
though many of the results are conflicting, certain facts
emerge: (1) acute oedema of the pancreas follows the
injection of bile into the pancreatic duct; (2) if the injec-
tion is combined with damage to the acinar cells, as by
injection under pressure or by some other means, the
ferments are activated and acute necrosis occurs. This
is more likely to follow if the experiment is performed
soon after the animal has had a meal, when the gland
cells, under the influence of secretin, are active in the
production of trypsinogen.
The terminal bile and pancreatic ducts are so disposed

in man that, in a certain proportion of cases-according
to differing estimates from 20 to 60 per cent.-an obstruc-
tion of the common orifice will allow the entry of bile
into the pancreatic duct. This obstruction may be due
to the impaction of a biliary calculus in the ampulla, or,
as suggested by Archibald, to spasm of the sphincter of
Oddi. Direct infection may also be carried by round-
worms entering the duct.

Since- the biliary tract is diseased in a large proportion
of cases of acute pancreatitis we have here a widely

* Read in opening a discussion in the Section of Surgery at the
Annual Meeting of the British Medical Association, Melbourne, 1935.
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accepted theory of causation. The theory of -primary

disease of the biliary tract is also favoured by those who
hold that the infection reaches the pancreas by lymphatic
paths along the common bile duct, though this is not so

readily proved by experiment. In spite of the fact that
in some cases of acute pancreatitis no disease of the gall-
bladder or ducts cani be demonstrated, it is generally
agreed that acute pancreatitis is caused by an infection,
of which the biliary tract is the usual source, and that it
owes its peculiar character to the activation of trypsinogen
within the gland.

Since the vivid description of this disease by Fitz it has
become usual to recognize three types: haemorrhagic,
gangrenous, and suppurative, according to the anatomical
lesion found. It is probable that suppurative pancreatitis
is a later stage of the less acute infection-so-called sub-
acute pancreatitis-and that gangrene, or sloughing, of
the pancreas is the end-result of a massive infection. In
addition to the classical forms there is a milder inflamma-
tion of the pancreas, which has been described as acute
pancreatic oedema by Archibald and Elman. They
attribute it to reflux of bile into the pancreatic duct
resulting from spasm of the sphincter of Oddi. A similar
condition of temporary oedema may be produced experi-
mentally by injection of cystic or hepatic bile into the
pancreatic duct.

SYMPTOMATOLOGY

The symptoms of acute oedema of the pancreas are

severe epigastric pain, but less shock than in acute
necrosis, local tenderness, transient hyperglycaemia, and
excess of amylase in the blood or urine. The fact that
there is often a history of repeated attacks shows that
the condition may subside spontaneously, but the frequent
previous history of such minor attacks culminating in the
graver form of pancreatitis suggests that it may progress

to necrosis.
The symptoms and signs of acute pancreatitis are so

characteristic when stated in order that it seen3s, in retro-
spect, impossible that a case should have been incorrectly
diagnosed. And yet this has occurred in the experience
of all of us. The fault most often lies in forgetfulness of
K6rte's dictum that the surgeon should remember that
there exists, deeply hidden behind the stomach, a gland
whose lesions are more frequent than we have hitherto
believed. Sudden agonizing pain in the upper abdomen,
radiating through to the back, usually occurring after a

full meal in a stout person of middle age; rapid thready
pulse and extreme collapse; early incessant vomiting;
cyanosis of the face and extremities, sometimes of the
abdominal wall; constipation and distension of the trans-
verse colon, but not absolute obstruction ; local persistent
tenderness in the epigastrium contrasted with the absence
of general abdominal rigidity in the early stages; and,
later, development of a swelling above the umbilicus: all
these make an unmistakable picture.
Melaena and haematemesis I have seen, the result,

presumably, of discharge through the pancreatic duct of
the blood effused within the gland. Confirmation, if
needed, is afforded by estimation of the blood amylase,
which may be greatly increased. Hyperglycaemia or

glycosuria may be present and the glucose tolerance
diminished. Loewi's test may be positive. But the
negative results of these tests should not be allowed to
shake the diagnosis, and, with the exception of the last,
their performance is too lengthy to be of much use in a

condition of such urgency.

TREATMENT

The recognized treatment of acute pancreatitis is early
operation. Sometimes the diagnosis will not be made
until the abdomen is opened, when the presence of a

brownish exudate and patches of fat necrosis lead the

surgeon to the pancreas. It is wise at this stage to
examine the gall-bladder and ducts, and, if the conditioal
of the patient warrants it, to establish external drainage
of the bile. When the common bile duct is obscured by
a great effusion spreading up in the free edge of the gastro-
hepatic omentum it is sometimes impossible to feel stones
within it.
The pancreas may then be exposed through the gastro-

hepatic or gastro-colic omentum, the posterior peritoneum
of the lesser sac carefully incised, any softened or necrotic
area in the gland penetrated with a blunt instrument,
and drained. If there is much retroperitoneal effusion, or,
in late cases, evidence of spread to the flank, posterior
drainage, as originally suggested by Mayo Robson and
more recently worked out by Chamberlain, may be
advisable. Drainage should not be discontinued too early,
as fluid may collect in the lesser sac, forming a pseudo-
pancreatic cyst.
Although the imperative need for early operation on the

lines here outlined is generally accepted, the impressive
figures of Mikkelsen deserve consideration. He reports
thirty-nine cases of acute pancreatitis treated conserva-

tively, with a mortality of 7.5 per cent. He operates
only on cases with gall-stones, and then not until one
to three weeks after the acute symptoms have subsided.
Eliason and North found that of eight cases in *which
operation was deferred to the fourth to ninth day all
recovered.
Most of the patients who recover after operation remain

in good health and free from symptoms if the gall-bladder
and ducts have been surgically treated. They do not
appear to be liable to suffer from chronic pancreatitis, or

from disturbances of the pancreatic function, even though
as much as three-quarters of the gland may have sloughed.
Second attacks of acute pancreatitis are not unknown.

Chronic Pancreatitis
The cases of chronic pancreatitis with which the surgeon

has to deal are usually related to disease of the biliary
or gastro-intestinal tract, or associated with tumours or

calculi of the gland itself.
The symptoms are vague. Most characteristic are a

chronic, deep-seated epigastric pain, emaciation, nausea

and vomiting, and often icterus. This constant boring
pain, deep in the upper abdomen, is, in my experience,
common to many affections of the pancreas, possibly owing
to the proximity of the coeliac plexus, and should direct
the surgeon's thoughts in this direction.

DIAGNOSIS

The obscurity of the clinical picture has led to many
attempts to simplify the diagnosis, and some of us

remember the time when our difficulties seemed to be
solved by the Cammidge reaction for pentose in the urine,
but experience has proved this unreliable.
The other functional tests are chiefly concerned with

the determination of the pancreatic ferments. Some cf
them, such as Sahli's test-the liberation of salol after the
ingestion of keratin-coated capsules-are of doubtful
value. The lack of lipase and trypsin may lead to an

excess of neutral fat in the stools and the presence of
undigested muscle fibres containing intact nuclei, but the
results of an examination of the faeces are often
inconclusive.

The diastase reaction of the blood is fairly constant
when the pancreas is healthy. In chronic pancreatitis
some variation in the amount of diastase or amylase in
the blood is common. It may be increased, when the
ducts are presumed to be obstructed, or diminished, the
result of atrophy of the acini. Estimation of the diastase
in the urine is more convenient, but the information
gained is less reliable.
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Since' chronic inflammations of the pancreas coming
under the notice of the surgeon are usually of the inter-
lobular type, which does not, in the early stages, involve
the islets of Langerhans, marked alterations in the internal
secretion are not to be expected, but in advanced cases
glycosuria and diminished sugar tolerance may be found.
The undue sensitivity of the pupil to the dilating action
of adrenaline when the restraining influence of the pan-
creatic hormone is withdrawn is the theoretical basis of
Loewi's test, and is, by many, accounted a valuable
diagnostic sign. It is, however, not constant and may be
found in conditions other than disease of the pancreas.

Pancreatic lithiasis is sometimes associated with chronic
pancreatitis. That inflammation of the gland follows
obstruction of its duct is shown by a case described by
Rienhoff and Lewis, in which the tail and body of the
gland were indurated only up to the point where a calculus
lay in the main duct. But it seems that a primary altera-
tion of secretion must exist, possibly caused by infection
and stagniation, for the stones are composed of calcium
carbonate, which is not a normal constituent of pancreatic
juice. Numerous cases have been recorded in which calculi
have been successfully removed from the pancreatic ducts.
The principal difficulty which arises in diagnosis is the

distinction between chronic pancreatitis and cancer of the
pancreas, particularly when there is constant jaundice and
palpable tumour. Even at operation it is not always easy
to decide, and most of us have probably experienced the
gratifying reversal of a gloomy prognosis after cholecyst1-
enterostomy for supposed malignant disease of the pancreas.

TREATMENT

The surgical treatment of chronic pancreatitis is essen-
tially drainage of the biliary system, either by establishing
a temporary external fistula from the gall-bladrder or
common duct, or by diverting the bile from the gall-
bladder into the stomach or duodenum.
The first care of the surgeon should be to examine the

pancreas for evidence of growth, calculi, and localized
areas of softening. These small chronic abscesses are not
uncommon and should be drained. After these lesions
have been dealt with the problem of biliary drainage
should receive attention. If the gall-bladder is available
for the purpose it is customary now to anastomose it to
the stomach or duodenum. The former is usually the
simpler method, but has the disadvantage of exposing
the biliary system to regurgitation under the high pressures
engendered by the powerful contractions of the stomach,
so that cholecystoduodenostomy is preferable.

If the gall-bladder contains calculi and is too contracted
to be used for anastomotic purposes, cholecystostomy
should be performed. If stones lie in the common duct
they should be removed and the duct drained to the
surface. The fibrosis of the head of the pancreas may
cause such constriction of the duodenum 'that gastro-
enterostomy is required.

Pancreatic Cysts
As a rule the cyst presents as a fluid swelling in the

upper abdomen, pushing the stomach forwards or appear-
ing above or below it. Its possible routes to the surface
have been depicted in many admirable diagrams. It is
usually fixed, and forms a smooth hemispherical swelling,
but when it springs from the tail of the pancreas it may
be mobile. The development of the cyst may take place
downwards behind 'the posterior peritoneum, reaching
even to the pelvis. The pancreatic origin of the cyst
will be confirmed if there are symptoms of deprivation
of the external or internal secretions of the gland.
The principal varieties of cyst may be classified in

four groups.

1. Retention or canalicular cysts may be due to obstruc-
tion of the ducts by calculi or the fibrosis of chronic
pancreatitis. They are usually small.

2. Neoplastic cysts are either benign or malignant.
The benign cysts may be true cystadenomata of the
pancreas or teratomatous in origin. They are usually
multilocular and lined by columnar or cuboidal epithelium.
If pancreatic tissue is present in the wall of the cyst and
the fluid contains enzymes its pancreatic origin is clear,
but often the exact pathological diagnosis remains in
doubt. This does not matter much to the practical
surgeon, who will usually treat the cyst by marsupializa-
tion-an awkward term, but allowable, perhaps, in this
country. Under favourable circumstances, as when the
cyst arises from the tail of the pancreas, it may be
excised.

3. Pseudo-cysts are effusions in the lesser peritoneal sac
they may follow acute pancreatitis, but are more often
the sequel to an injury of the pancreas, as by a crush or
a blow. These post-traumatic cysts may not become
evident for some weeks or months after an injury, and
sometimes attain a great size. I have removed four pints
of fluid from such a cyst in a child of 7, and this is a
comparatively small quantity. The fluid within the cyst
varies in character, but is usually thin, and often contains
pancreatic enzymes. It should be drained after fixing the
cyst wall to the parietal peritoneum if possible.

4. Parasitic Cysts.-Beyond mentioning hydatid it
would be presumptuous of me to say more of these cysts
before this assembly.

Pancreatic Fistula
Drainage of a pancreatic cyst containing ferments is apt

to lead to the distressing complication of digestion of the
tissues around the wound, owing to activation of the
trypsin. This may also occur after drainage of an acute
pancreatitis. It is difficult to control, and it has been
suggested that the ferment should be inactivated by the
continuous addition to it of N/10 hydrochloric acid and
a dressing of Witte's peptone to take up any enzymes
not rendered innocuous by the acid. Continuious suction
to lead the fluid away from the wound is also useful.
Even in the absence of this digestive action a pancreatic

fistula may take months or years to heal, and, apart from
any local effect on the wound, the patient may suffer
gravely from the continued deprivation of the pancreatic
juice. The suggestion has been made, and has been
successfully carried into practice, to dissect out the fistula
and implant it into the stomach.

Malignant Disease
Malignant disease of the pancreas is almost always

carcinoma, and it is one of the commonest affections of
this organ. Of 158 cases of surgical pancreatic disease in
the Johns Hopkins Hospital 109 (68 per cent.) were
carcinoma, and of these 86 per cent. involved the headl
of the pancreas.
The symptoms vary according to the part of the gland

involved in the growth. Pain, rapidly progressive loss of
weight and strength, and nausea and vomiting are almost
invariable. When, as in the majority, the cancer is in
the head of the gland or spreads from the ampulla, there
is steadily increasing jaundice, the gall-bladder becomes
distended, and the liver enlarged. Pain in these cases
may not occur so early or be so intense as in cases where
the primary involvement is of the body of the gland.
Here it may be the prominent symptom, and segmentary
in character, and jaundice is absent or late.

It is evident that the symptoms often resemble those
of chronic pancreatitis, and the early diagnosis is difficult
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or impossible. Later on, the presence of a hard, fixed
tumour may declare itself, and survival of the patient to
this stage is more likely to happen when the growth is in
the body or tail of the pancreas.

Surgical treatment has three objects: (1) to establish the
diagnosis ; (2) to relieve the'associated conditions of in-
tolerable jaundice or duodenal obstruction; and (3) to
remove the growth. 'The fear of uncontrollable haemor-
rhage in cholaemic patients has led to the employment
of various methods directed to lessen the coagulation time
of the blood before operation, but I am satisfied that
blood transfusion is the most effective way of achieving
this.

If the diagnosis is confirmed at operation by the hard
nodular character of the growth, enlargement of the neigh-
bouring lymph glands, and distension of the gall-bladder,
and jaundice is present, the simplest method of diverting
the bile should be practised. This, generally, will be by
cholecystogastrostomy. If the duodenum is constricted by
the 'growth gastro-enterostomy, performed by whatever
method seems quickest, will be needed. In the absence
of these symptoms, unless the diagnosis of malignancy is
unequivocal, it is still wise to establish an internal biliary
fistula, for diagnosis is notoriously fallible.

Excision of malignant growths of the body of the
pancreas is rarely possible. A successful case has been
reported recently by Gordon-Taylor, and it is noteworthy
that in two of the recorded cases the splenic vessels were
resected without apparent harm to the patient.
The application of radium to growths of the head of the

pancreas has been suggested by Sampson Handley. Three
of the seven cases thus treated remained well for ten
months, two years, and fourteen years. This is a great
achievement, but, remembering the difficulty in diagnosing
cancer from chronic pancreatitis, the results are not
absolutely convincing, as in two of the three cases there
was no biopsy. He suggests, tentatively, the use of about
6 mg. of radium for five days, and advises cholecysto-
gastrostomy. In a case of carcinoma of the ampulla I
inserted radium on a probe down the common duct after
local excision of the growth, and the patient was well
fifteen years later, but what part the radium played in
his cure I cannot tell.

Affections Resulting from Alteration in Internal Secretions
DIMINISHED SECRETION

Surgical interest in the treatment of diabetes has waned
since the discovery by Banting of the effective application
of insulin. Pybus attempted a homoplastic graft in two
cases, but in both the operation failed to cure the disease.
More recently De Takats has suggested ligation of the
body of the pancreas for the treatment of juvenile diabetes.
This is based on the experimental observation that the
islets of Langerhans undergo hypertrophy after the pan-
creas is ligated. He reports two cases attended by a
certain measure of success, in that the sugar tolerance
was increased.

INCREASED tECRETION: HYPOGLYCAEMIA AND

HYPERINSULINISM

The new territory opened in this direction offers a

proper but limited field for surger'y. 'When the other
possible causes of hypoglycaemia, such as disturbance of
the glycogenolytic function of the liver or insufficiency of
the opposing secretions of the suprarenal, pituitary, or
thyroid, are eliminated we are left with certain cases in'
which the low sugar content of the blood may be reason-
ably attributed to an excessive production of 'insulin, and
in a few of these a sufficient cause has been found in a
localized overgrowth, adenoma, or adenocarcinoma of the
cells characteristic of the islets of Langerhans.

The symptoms of the hypoglycaemic state are a feeling
of hunger and anxiety, irritability, weakness, and confu-
sion, often leading to abnormal behaviour and progressing
to stupor and coma with convulsions. These attacks are

apt to occur when the patient is hungry, after muscular
exertion, or in times of stress. The unfortunate victims
may be labelled as epileptics or accused of insobriety. It
is recorded of one patient that he carried with him a slip
of paper, on which was written: " I am not drunk, I am
sick. Make me drink orange juice if you can, if you
can't, call Dr.
These patients have usually learnt that their attacks

can be prevented by taking food or sweet drinks on the
first appearance of the symptoms, and from the constant
ingestion of carbohydrate they are often obese. But ofteni,
if the disease progresses, it becomes hardly practicable for
them to keep their blood sugar up to the required level.
On general physical examination there is little to be

found, and neurological investigation reveals no explana-
tion of the convulsions. A clue to the cause is established
if the blood sugar, when fasting, is found to be below
the normal of 80 to 120 milligrams per 100 c.cm. Symp-
toms usually occur when it falls below 70, but it may be
considerably lower. The diagnosis is confirmed if glucose,
given by the mouth or intravenously, leads to a prompt
recovery. Sometimes the injection of adrenaline raises
the blood sugar.

Strangely enough the glucose tolerance is diminished.
After giving the patient 50 grams of glucose the blood
sugar shows an enormous initial increase, accompanied by
glycosuria, and followed, in about three hours, by a rapid
fall, often below the fasting level. This has a bearing on
diagnosis, for the discovery of sugar in the urine may lead
to confusion if this remarkable intolerance of glucose is
forgotten.

If all the other causes of the hypoglycaemic state can
be reasonably dismissed it appears justifiable to advise
exploration of the pancreas, for in no other way can the
presence of an adenoma of Langerhans's cells-often quite
small-be determined. If such a growth be found, and its
removal is followed by a return to normal sugar metabol-
ism-and this has now been observed in a number of cases
-the diagnosis of hyperinsulinism will be established.
The difficulty arises if no growth can be discovered. Is

there a hidden adenoma in the gland or are fhe symptoms
due to a diffuse hyperplasia of the islets of Langerhans?
And, if the latter, may the patient be cured by resection
of the pancreas as thyrotoxicosis is cured by removal of
the thyroid? This line of thought has led several surgeons
to resect part of the pancreas, but the benefit has only
been fleeting, and the risk of the operation is great.

It has been argued that these operations fail because
they are too limited, just as insufficient removal of the
thyroid will not cure. In support of this theory there is
Graham's case of subtotal pancreatectomy, which at the
time of report, nine months later, showed a normal blood
sugar and remained free of symptoms. He points out
that in dogs it is necessary to remove 80 per cent. of the
pancreas to produce diabetes. This analogy with the
thyroid ignores the fact that the pancreas has also an
external secretion, and these great ablations may lead to
serious digestive insufficiency. Careful experimental and
clinical observations are needed to advance the surgery
of the pancreas in this direction.
A case of hyperinsulinism relieved by partial pancreatec-

tomy has been recently reported by J. A. Berry of Napier,
New Zealand (Brit. Journ. Surg., 1935, xxiii, 51). No
adenoma was discovered at the operation. A little more than
28 grams of pancreas, including the tail and part of the
body, were removed. Eight months after operation the blood
sugar curve had returned to normal and the patient was free
of symptoms.
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